What Is Claimed Is: 

1 . A method for modeling performance characteristics of a laser device wherein a 
resonance cavity of the laser device includes at least two sub-cavities, the method 
comprising: 

selecting a reference surface in each sub-cavity; 
selecting a gain model of at least one sub-cavity; 
selecting a resonance cavity geometry; 
injecting a small field in at least one sub-cavity; 

performing an intra-cavity round trip iteration calculation, including inter- 
cavity field exchange, for each sub-cavity; 

performing a convergence test to determine whether convergence has been 
reached; 

if convergence has not been reached, performing an intra-cavity round trip 
iteration calculation for each sub-cavity; 

if convergence has been reached, computing an output beam characteristic. 

2. The method of claim 1, wherein the selected gain model includes a gain magnitude 
characteristic. 

3. The method of claim 1, further comprising delivering the computed output beam 
characteristics. 

4. The method of claim 1, wherein performing an intra-cavity round trip iteration 
calculation for each sub-cavity includes injecting a noise factor into an active sub- 
cavity. 

5. The method of claim 1, wherein the laser device is a semiconductor vertical cavity 
surface emitting laser. 

6. The method of claim 1, wherein the output beam characteristic includes at least one of 
an output power, a spatial profile, a beam quality factor, and a wavelength. 
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1 7. A method for designing a laser device wherein a resonance cavity of the laser device 

2 includes at least two sub-cavities, the method comprising: 

3 selecting laser output performance criteria; 

4 selecting a reference surface in each sub-cavity; 

5 selecting a gain model of at least one sub-cavity; 

6 selecting a resonance cavity geometry; 

7 injecting a small field in at least one sub-cavity; 

8 performing an intra-cavity round trip iteration calculation, including inter- 

9 cavity field exchange, for each sub-cavity; 

10 performing a convergence test to determine whether convergence has been 

1 1 reached; 

hi2 if convergence has not been reached, performing an intra-cavity round trip 

n 

•=43 iteration calculation for each sub-cavity; 

if convergence has been reached, computing output beam characteristics; 

4 5 comparing the output beam characteristics to the laser output performance 

S3 

nt 6 criteria; 

* 17 if the output beam characteristics do not satisfy the laser output performance 

Fill 8 criteria, modifying at least one characteristic of the laser device; 

9 if the output beam characteristics satisfy the laser output performance criteria, 

fto recording a design characteristic of the laser. 

1 8. The method of claim 7, wherein the selected gain model includes a gain magnitude 

2 characteristic. 

1 9. The method of claim 7, wherein the laser output performance criteria includes 

2 misalignment sensitivity criteria, further comprising the step of: 

3 performing a misalignment sensitivity tolerance analysis. 

1 10. A method for modeling performance characteristics of a laser device wherein a 

2 resonance cavity of the laser device includes at least two sub-cavities, the method 

3 comprising: 

4 selecting a reference surface in at least one sub-cavity; 

5 injecting a small field in at least one sub-cavity; 
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6 performing an intra-cavity round trip iteration calculation for at least one sub- 

7 cavity; 

8 performing a convergence test to determine whether convergence has been 

9 reached; 

10 if convergence has not been reached, performing an intra-cavity round trip 

1 1 iteration calculation for each sub-cavity; 

12 if convergence has been reached, computing an output beam characteristic. 

1 11. A set of instructions residing in a storage medium, said set of instructions capable of 

2 being executed by a processor to implement a method for modeling performance 

3 characteristics of a laser device wherein a resonance cavity of the laser device 
U 4 includes at least two sub-cavities, the method comprising: 

hj 5 selecting a reference surface in each sub-cavity; 

W 6 selecting a gain model of at least one sub-cavity; 

iff! 

s p 7 selecting a resonance cavity geometry; 

% 8 performing an intra-cavity round trip iteration calculation after a small field is 

= s 9 injected in at least one sub-cavity, said round trip iteration calculation including inter- 

flJlO cavity field exchange, for each sub-cavity; 

£l 1 performing a convergence test to determine whether convergence has been 

Hi 2 reached; 

13 if convergence has not been reached, performing an intra-cavity round trip 

14 iteration calculation for each sub-cavity; 

15 if convergence has been reached, computing an output beam characteristic. 

1 12. The set of instructions of claim 11, wherein the selected gain model includes a gain 

2 magnitude characteristic. 

1 13. The set of instructions of claim 11, wherein the method further comprises delivering 

2 the computed output beam characteristics. 

1 14. The set of instructions of claim 1 1 , wherein performing an intra-cavity round trip 

2 iteration calculation for each sub-cavity includes injecting a noise factor into an active 

3 sub-cavity. 
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The set of instructions of claim 11, wherein the laser device is a semiconductor 
vertical cavity surface emitting laser. 

The set of instructions of claim 11, wherein the output beam characteristic includes at 
least one of an output power, a spatial profile, a beam quality factor, and a 
wavelength. 

A set of instructions residing in a storage medium, said set of instructions capable of 
being executed by a processor to implement a method for designing a laser device 
wherein a resonance cavity of the laser device includes at least two sub-cavities, the 
method comprising: 

selecting laser output performance criteria; 

selecting a reference surface in each sub-cavity; 

selecting a gain model of at least one sub-cavity; 

selecting a resonance cavity geometry; 

performing an intra-cavity round trip iteration calculation after a small field is 
injected in at least one sub-cavity, the intra-cavity round trip iteration calculation 
including inter-cavity field exchange, for each sub-cavity; 

performing a convergence test to determine whether convergence has been 
reached; 

if convergence has not been reached, performing an intra-cavity round trip 
iteration calculation for each sub-cavity; 

if convergence has been reached, computing output beam characteristics; 

comparing the output beam characteristics to the laser output performance 
criteria; 

if the output beam characteristics do not satisfy the laser output performance 
criteria, modifying at least one characteristic of the laser device; 

if the output beam characteristics satisfy the laser output performance criteria, 
recording a design characteristic of the laser. 

The set of instructions of claim 17, wherein the selected gain model includes a gain 
magnitude characteristic. 
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The set of instructions of claim 17, wherein the laser output performance criteria 
includes misalignment sensitivity criteria, the method further comprising the step of: 
performing a misalignment sensitivity tolerance analysis. 

A set of instructions residing in a storage medium, said set of instructions capable of 
being executed by a processor to implement a method for modeling performance 
characteristics of a laser device wherein a resonance cavity of the laser device 
includes at least two sub-cavities, the method comprising: 

selecting a reference surface in at least one sub-cavity; 

performing an intra-cavity round trip iteration calculation for at least one sub- 
cavity after a small field is injected in said at least one sub-cavity; 

performing a convergence test to determine whether convergence has been 
reached; 

if convergence has not been reached, performing an intra-cavity round trip 
iteration calculation for each sub-cavity; 

if convergence has been reached, computing an output beam characteristic. 
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